Developmental theories of borderline personality disorder (BPD) propose that harsh, invalidating parenting of a child with poor self-control and heightened negative emotionality often leads to a coercive cycle of parent-child transactions that increase risk for BPD symptoms such as emotion dysregulation. Although parenting practices and child temperament have previously been linked with BPD, less is known about the prospective influences of caregiver and child characteristics.
Poor self-control and harsh punishment in childhood prospectively predict borderline personality symptoms in adolescent girls
Borderline personality disorder (BPD) is a debilitating mental disorder characterized by emotion dysregulation, interpersonal dysfunction, impulsive behavior, poor identity, and selfinjurious and suicidal behavior (American Psychiatric Association, 2013) . In addition to the subjective misery and poor quality of life that typify BPD (Cramer, Torgersen, & Kringlen, 2006) , patients with BPD often require long-term intensive treatment (Zanarini, Frankenburg, Hennen, & Silk, 2004) , and mental health treatment costs are enormous (Bateman & Fonagy, 2003; Bender et al., 2001 ). Retrospective reports of adult patients suggest that the onset of BPD symptoms typically occurs in late adolescence (Clarkin, Levy, Lenzenweger, & Kernberg, 2004; Zanarini, Frankenburg, Khera, & Bleichmar, 2001) . Furthermore, studies of adolescents in the community have estimated that BPD affects 0.9% to 3% of youth, consistent with adult prevalence rates (Bernstein et al., 1993; Lenzenweger, Lane, Loranger, & Kessler, 2007; Lewinsohn, Rohde, Seeley, & Klein, 1997) .
Although there has been some hesitancy to diagnose BPD in adolescents, perhaps because of the maturation of personality that occurs during this period (Terr & Kernberg, 1990 ), a growing body of research has demonstrated the reliability and validity of the BPD construct in youth (Miller, Muehlenkamp, & Jacobson, 2008; Stepp, Pilkonis, Hipwell, Loeber, & Stouthamer-Loeber, 2010) . Semi-structured interviews based on the DSM-IV/5 criteria can be used to diagnose BPD in youth with good inter-rater reliability that is comparable to adult studies (Becker et al., 1999; Blais, Hilsenroth, & Fowler, 1999) . Mean-level and rank-order stability of BPD symptoms are comparable across adolescents and adults (Chanen et al., 2004; Crawford, Cohen, & Brook, 2001; Lenzenweger, 1999) , although symptoms remit in many individuals over time (Gunderson et al., 2011) . Symptoms of BPD (and more broadly, Cluster B PDs) are frequently stable from adolescence into early adulthood, often exceeding the stability of Axis I symptom dimensions (Crawford et al., 2001) , which suggests that the presence of BPD symptoms in youth often portends BPD-related impairment in adulthood. Moreover, BPD symptoms in youth are associated with significant functional impairment (e.g., risky sexual behavior; Chanen, Jovev, & Jackson, 2007) and increased prospective risk for adult psychopathology (Johnson, Cohen, Skodol, et al., 1999) .
Despite the accumulating evidence for the reliability, validity, and public health significance of BPD symptoms in youth, less is known about its etiology. Preliminary evidence from developmental studies of BPD have identified maltreatment, harsh discipline, executive dysfunction, family history of psychopathology, and temperament as potential etiological factors (Belsky et al., 2012; Johnson, Cohen, Chen, Kasen, & Brook, 2006; Livesley & Jang, 2008; Zelkowitz, Paris, Guzder, & Feldman, 2001 ), but there have been few prospective studies (Stepp, Burke, Hipwell, & Loeber, 2012) . The biosocial theory of BPD proposes that impulsivity and emotional reactivity are biologically based dimensions of temperament that negatively interact with invalidating, harsh, or coercive parenting behaviors to produce emotion dysregulation typical of BPD (Crowell, Beauchaine, & Linehan, 2009; Linehan, 1993) . More specifically, parent-child interactions characterized by emotional invalidation, poor modeling of emotion expression, and punishment of emotion-related behaviors may lead to emotional sensitivity, as well as intense and rapidly shifting emotions in a temperamentally vulnerable child (Beauchaine, Klein, Crowell, Derbidge, & Gatzke-Kopp, 2009; Hinshaw et al., 2012) . Indeed, a recent study found that during more aversive periods of a mother-child conflict discussion, depressed adolescents became both physiologically and behaviorally dysregulated, providing initial support of parent-child transactions associated with emotion dysregulation (Crowell et al., 2014) .
The emergence of BPD during adolescence occurs in the broader context of a developmental transition to adult social roles and responsibilities between ages 12 and 17 (Crone & Dahl, 2012; Spear, 2000) . Normative increases in emotional intensity and mood lability occur during this period, which reflect, in part, neuroendocrine changes related to sexual maturation (Dahl, 2004; Steinberg et al., 2006) . Socially, adolescents typically increase their valuation of peer relationships, develop greater psychological distance from parents, and renegotiate boundaries and responsibilities in family relationships (Fuligni & Eccles, 1993; Steinberg, 2001 ).
These changes in the social and affective landscape place increased demands on self-regulatory processes, particularly emotion regulation (Posner & Rothbart, 2000) .
Adolescents who experience intense negative emotions that overwhelm their ability to regulate such feelings are likely at the greatest risk for developing BPD symptoms. Because of the heightened emphasis on peer social standing, behaviors associated with emotion dysregulation (e.g., angry outbursts) expressed during adolescence may be particularly costly, evoking rejection responses from peers and further exacerbating social dysfunction that is characteristic of BPD Hill et al., 2008) . Moreover, increases in suicidal, self-injurious, and impulsive behaviors (e.g., substance use) that accompany emotion dysregulation often represent attempts to regulate negative emotions (Brown, Comtois, & Linehan, 2002) . Thus, the emergence of BPD during adolescence likely reflects a mismatch among social competence demands, increased emotional intensity, and immature self-control Linehan, 1993) .
Our study sought to test how reciprocal interactions among negative parenting, selfregulation, and negative emotionality between ages 5 and 14 prospectively predict the development of BPD symptoms in adolescent girls ages 14 to 17. Consistent with previous research on impulsive temperament in BPD (Posner et al., 2003) , we were specifically interested in the deliberate, effortful suppression of immediate/dominant responses on behalf of achieving broader goals, which has been termed effortful control (Rothbart, Ahadi, & Evans, 2000) .
Impulsive behaviors in BPD often reflect failures to inhibit maladaptive responses in the face of intense distress (e.g., self-injurious behavior after interpersonal rejection), rather than motor hyperactivity or inattentiveness more characteristic of attention deficit hyperactivity disorder.
Furthermore, impulsive behaviors in BPD often occur in the context of interpersonal relationships (Koenigsberg et al., 2001) , and the manifestation of impulsive temperament depends on context (e.g., school-versus interpersonal-related impulsivity; Tsukayama, Duckworth, & Kim, 2013) and environmental influence, including parenting style (Hinshaw, 2002) . Thus, our study focused on poor self-control defined by failures to suppress immediate negative responses in interpersonal interactions in order to engage in positive social behaviors.
Examples of poor self-control include failures to inhibit anger or responding defensively when interacting with peers and caregivers. The self-control literature includes a range of definitions such as performance on delay of gratification and executive function tasks (for a review, see Duckworth & Kern, 2011) , and self-control on non-social tasks may be affected in BPD (Fertuck, Lenzenweger, Clarkin, Hoermann, & Stanley, 2006; Lawrence, Allen, & Chanen, 2010) . Nevertheless, we focus here specifically on inhibitory failures in social interactions (e.g., escalating arguments with a parent) because these are most likely to have evocative effects on parenting behavior and be associated with reinforcement of emotional lability thought to lead to the development of emotion dysregulation in BPD ).
Several parenting behaviors have been associated with elevated risk for personality dysfunction, including harsh punishment, inconsistent discipline, neglect, low affection, and physical and sexual abuse (Johnson, Cohen, Brown, Smailes, & Bernstein, 1999; Johnson et al., 2006; Widom, Czaja, & Paris, 2009; cf. Bornovalova et al., 2013) . We focused specifically on harsh punishment as defined by psychological aggression (e.g., insulting or swearing at the child) and spanking because such parenting of a child with poor self-control may lead to a cycle of coercive parent-child transactions that exacerbate difficulties with aggression and disrupt the normative development of self-regulation (Patterson, DeBaryshe, & Ramsey, 1989) . Our operationalization also aligns with accounts of how emotionally negative parenting of a highly reactive child promotes the development of vacillating, intense emotions (Scaramella & Leve, 2004) , which are characteristic of BPD . That said, an emotionally invalidating environment is likely composed of a combination of maladaptive parenting behaviors and the risk of BPD may increase as the level of parenting dysfunction increases (Johnson et al., 2006; Winsper, Zanarini, & Wolke, 2012) .
We predicted that there would be reciprocal prospective influences of harsh punishment on poor self-control and vice versa between ages 5 and 14. Furthermore, we hypothesized that harsh punishment and poor self-control in childhood to early adolescence would predict both the severity of BPD symptoms at age 14 and their rate of development between ages 14 and 17. We expected that the effects of harsh punishment and poor self-control on BPD would be mediated in part by their reciprocal influences on each other. More specifically, we predicted that the relationship between harsh punishment in childhood and BPD symptoms in adolescence would be partially mediated by the prospective influence of harsh punishment on poor self-control.
Likewise, we anticipated that the effect of poor self-control on adolescent BPD symptoms would be partially mediated by its prospective influence on harsh punishment. We hypothesized that negative emotionality in childhood would predict the severity of BPD symptoms at age 14.
Consistent with the biosocial theory , we also anticipated that childhood negative emotionality would prospectively predict greater harsh punishment (i.e., an evocative effect of child temperament on parenting behavior), and that harsh punishment would prospectively predict poor self-control. Finally, we predicted that the relationship between childhood negative emotionality and adolescent BPD symptoms would be mediated by prospective influences of negative emotionality on poor self-control and harsh punishment. As a secondary aim, we also compared whether caregiver-versus child-reported harsh punishment and poor self-control between ages 10 and 14 were differentially predictive of BPD symptoms in adolescence.
Methods

Participants
The Pittsburgh Girls Study (PGS) consists of 2,450 girls initially assessed at ages 5-8 who have been followed annually using an accelerated longitudinal cohort design. To identify the study sample, low income neighborhoods were oversampled, such that all Pittsburgh neighborhoods in which at least 25% of families were living at or below poverty level were included and a random sample of 50% of households in all other neighborhoods was included (see Hipwell et al., 2002 for details on study design and recruitment). The analyses reported here focus on symptoms of BPD assessed between ages 14 and 17, and data for 2,228 girls with at least one assessment of borderline symptoms were available (90.9% of the original sample).
Girls included in our analyses did not differ from those excluded on minority race, family poverty, or single parenthood in wave 1. Data regarding self-control, harsh punishment, negative emotionality, borderline symptoms, and other predictors of interest were available for virtually all participants (M missingness = 4.5%, range = .05% -7.9%). A single item reflecting identity disturbance had greater missingness at ages 14 (52%) and 15 (29%) than other BPD features because this item was added to the protocol after some participants had already completed the assessment of BPD symptoms.
Data Collection
Separate in-home interviews for both the girl and caregiver were conducted annually by trained interviewers using a laptop computer. At each assessment, girls and caregivers reported on parenting practices, girls' characteristics, and caregiver psychopathology in the past year.
The assessment of self-reported BPD symptoms began at age 14 for all girls. All study procedures were approved by the University of Pittsburgh Institutional Review Board. Families were compensated for their participation.
Measures
Harsh punishment. Harsh punishment was assessed using caregiver and child reports on the Conflict Tactics Scale: Parent-Child version (CTSPC; Straus et al., 1998) . Items referring to the primary caregiver were used and were scored on a 3-point scale (1=never, 2=sometimes, 3=often). Five items from the psychological aggression subscale (e.g. from caregiver-report, In the past year, if your daughter did something that she is not allowed to do or something that you didn't like, how often did you shout, yell, or scream at her?) were combined with a single item on spanking to produce the harsh punishment construct. Satisfactory discriminant and construct validity has been previously reported for the psychological aggression scale (Straus et al., 1998 ).
In the current sample, the average CTSPC internal consistency was acceptable for a brief scale (Nunnally & Bernstein, 1994) , but may have attenuated the strength of its relationship with other variables (Schmitt, 1996) . For caregiver-report, average internal consistency was α = 0.74, with values ranging from α = 0.69 (wave 1) to α =0.77 (age 13). For child-report the average internal consistency was α = 0.75, with values ranging from α = 0.72 (Wave 1) to α = 0.77 (age 14).
Negative Emotionality. Child negative emotionality was measured by caregiver report at the first wave of data collection and at age 11 using the Emotionality, Activity, and Sociability Temperament Survey (Buss & Plomin, 1984) . The negative emotionality subscale consists of five items (e.g., "She cries easily") scored using a 5-point scale (1 = a little, 5 = a lot). This subscale has demonstrated construct validity in comparisons of girls with and without depression in a community sample (Goodyer, Ashby, Altham, Vize, & Cooper, 1993) . In our study, the internal consistency coefficient for the emotionality scale at wave 1 was α = 0.82 and α = 0.81 at the age 11 assessment.
Poor Self-Control. Poor self-control was measured using caregiver and child reports on the self-control subscale of the Social Skills Rating Scale (Gresham & Elliott, 1990 ) between the age 10 and age 14 assessments. Caregivers also rated self-control at wave 1 (ages 5-8). The selfcontrol subscale consists of 10 items (e.g., "Controls temper when arguing with other children") rated on a 3-point scale (2 = never, 1 = sometimes, 0 = very often). Note that this subscale was scored such that higher values reflected poorer self-control. In our study, the average internal consistency coefficient for the child-report self-control subscale was α = 0.77, with values ranging from α = 0.74 (age 11) to α = 0.80 (age 13). The average internal consistency for the caregiver-report self-control subscale was α = 0.82, with values ranging from α = 0.80 (age 10) to α = 0.83 (age 14).
Poverty. Poverty was measured by whether the caregiver was receiving public assistance (0 = no, 1 = yes) at the first wave of data collection (between ages 5 and 8). Consistent with the oversampling of low-income neighborhoods, 40.0% of families were receiving public assistance at the first wave.
Race. Minority race was included as a binary covariate in structural equation models to control for racial differences. Of participants included in our analyses, 60.2% self-identified a primary identification with a minority race, whereas 39.2% reported a primary identification as Caucasian.
Borderline Personality Symptoms. Child-reported symptoms of BPD were assessed using the International Personality Disorder Examination -Screen (IPDE-S; Lenzenweger, Loranger, Korfine, & Neff, 1997), a nine-item questionnaire of the DSM-IV BPD diagnostic criteria. An additional item was added in Wave 9 assessing identity disturbance to increase the content validity of the measure (Feelings about myself change frequently). One item from the IPDE-S, I show my feelings for all to see, was frequently endorsed (44% -49%) and had very low point-biserial correlations with the total score, r = -.03 -.06. Thus, this item was dropped from the scale, leaving nine items that demonstrated acceptable internal consistency at each age, Cronbach's α = .82 -.86. Dropping this item did not detract from the content validity of the scale because additional items about anger and moodiness were among the items retained.
Although the IPDE-S was originally developed for adults, its concurrent validity, sensitivity, and specificity compared to BPD clinical diagnosis were found to be adequate in a sample of youth (Chanen et al., 2008) , and its diagnostic efficiency compared favorably with substantially longer self-report measures of BPD symptoms. The upper quartile of our sample had an average IPDE-S score of 4, which is in the clinically significant range compared to previous reports (Smith, Muir, & Blackwood, 2005) . In a smaller sub-study of BPD features at age 16 in the PGS sample, IPDE-S BPD symptom scores were significantly correlated with clinician-rated BPD symptoms assessed using the Structured Interview for DSM-IV Personality (Pfohl, Blum, & Zimmerman, 1997) , r(111) = 0.6, p < .001, which is comparable with previous reports of convergence between self-report and clinician-assessed BPD features (Hopwood et al., 2008) .
Results
Analytic Approach
In order to test our hypotheses, we used a series of latent curve models (LCMs; Bollen & Curran, 2005) to characterize the level and rate of change in poor self-control, harsh punishment, and BPD symptoms. Distributional statistics for all variables considered are reported in Table 1 , and correlations among variables are reported in Table 2 . Prior to testing a larger structural equation model representing reciprocal influences of poor self-control and harsh punishment on BPD symptoms, we tested the measurement and growth models associated with each component of the larger analysis to ensure that there were no serious misspecifications in each component (Tomarken & Waller, 2003; cf. Heene, Hilbert, Freudenthaler, & Bühner, 2012) . Models were fit using the mean-and-variance-adjusted weighted least squares (WLSMV) estimator in Mplus 7.2 software (Muthén & Muthén, 2013) , which was optimal for modeling the categorical BPD item data.
.
Measurement and Longitudinal Change of BPD Symptoms (Ages 14-17)
1 To mitigate the possibility that our results were unduly sensitive to missing observations, we also tested models using a full-information maximum likelihood (ML) estimator omitting residual correlations among categorical items, which is more robust than WLSMV to observations missing at random (Asparouhov & Muthén, 2010) . Our results were not substantially different using the ML and WLSMV estimators.
An important issue in longitudinal developmental research is whether the measurement of a construct of interest is consistent across time (Widaman, Ferrer, & Conger, 2010) . In order to test for measurement invariance of the BPD construct (measured by the IPDE-S) between ages 14 and 17, we first tested a relatively unrestricted configural invariance confirmatory factor analysis (CFA) model where factor loadings and thresholds were free to vary at each age and residual item variances were fixed to unity over time for identification (Millsap & Yun-Tein, 2004 ). In addition, residual covariances for each item were estimated over time to allow for unique item variability (Bollen & Curran, 2005 When the 136-parameter configural model was constrained to enforce strict invariance (i.e., factor loadings and item thresholds were equated over time, while residual item variances remained fixed to unity), model fit remained excellent, χ 2 (578) = 1065.72, CFI = .98, RMSEA=0.019 (90% CI = .018-.021). A comparison of the configural and strict models suggested that the strict model fit was statistically worse, Wald χ 2 (48) = 71.24, p = .02, yet practical fit indices (CFI and RMSEA) were at least as good, and examination of model residuals did not suggest worse fit due to these constraints. In large samples, model comparison tests are often over-powered, identifying "significant" deviations from invariance that are of trivial substantive value (Widaman et al., 2010) . Finally, we constrained residual covariances among items to be equal over time, representing that the similarity of items to one another was of similar magnitude regardless of the specific timing. This eliminated an additional 45 parameters while maintaining excellent fit, χ 2 (623) =1124.65, CFI = .98, RMSEA=0.019 (90% CI = .017-.021).
Although the model difference test was significant, Wald χ 2 (45) = 68.02, p = .02, we retained the constrained model because none of the practical fit indices was degraded and the model was much more parsimonious (less than half as many parameters as the strict invariance model).
Altogether, our results corroborated that the latent structure of borderline personality symptoms between 14 and 17 was measurement invariant, which supported moving forward with additional models of BPD symptoms in adolescence, as well as predictors of these features. We next fit a second-order LCM (Hancock, Kuo, & Lawrence, 2001 ) to the symptom data to model the level and rate of change in BPD symptoms, where BPD was measured by a latent trait at each age. This model was adapted from the strict measurement invariance CFA such that all equality constraints on factor loadings, item thresholds, and item residual covariances were preserved, but two factors measuring initial level and linear change over time were estimated. The second-order LCM fit the data very well, χ 2 (628) = 1149.05, CFI = .98, RMSEA = 0.019 (90% CI = .018 -.021), suggesting that a linear model adequately captured the growth patterns in BPD symptoms during the adolescent period. There was a significant, if small, decrease in mean BPD symptoms between ages 14 and 17, B = -.02, p < .0001, as well as significant inter-individual variability both in the severity of BPD symptoms at age 14, Ψ αα = .13, p < .0001, and the rate of change over time, Ψ ββ = .009, p < .0001. There was a negative association between BPD symptoms at age 14 and the rate of change in symptoms over time, r = -.23, p < .0001, indicating that individuals with the highest levels of symptoms at age 14 tended to experience the least change over adolescence.
Longitudinal Change in Self-Control and Harsh Punishment
Prior to characterizing the relationships among self-control, harsh punishment, and BPD symptoms, we first verified that the longitudinal models for self-control and harsh punishment adequately captured developmental patterns between ages 10 and 14. The linear LCM for childreported harsh punishment fit the data well, χ 2 (10) = 40.96, CFI = .99, RMSEA = 0.037 (90% CI = .026 -.05). Child reports of harsh punishment increased significantly between ages 10 and 14, B = .11, p < .0001, and there was a significant negative relationship between level at age 10 and rate of change, r = -.35, p < .0001. The negative association between age 10 level and rate of change suggests that those with the lowest levels of harsh punishment at age 10 reported the greatest increases in harsh punishment between 10 and 14 (cf. Seltzer, Choi, & Thum, 2003) .
Variability in the level of harsh punishment and rate of change over time was also significant, Ψ αα = 3.08, p < .0001 and Ψ ββ = .20, p < .0001, respectively.
A linear LCM for child-reported self-control did not adequately capture the pattern of change between ages 10 and 14, χ 2 (10) = 567.76, CFI = .61, RMSEA = 0.16. Exploration of the observed data and model residuals indicated that there was modest average growth in self-control problems between 10 and 12, but that these problems increased much more rapidly from 12 to 14, perhaps reflecting the transition to adolescence. To account for the variable pattern of change over this period, we fit a piecewise LCM with two linear slope components, one between ages 10 and 12, and the other between 12 and 14. This model fit the data well, χ 2 (6) = 23.56, CFI = .99, RMSEA = 0.04 (90% CI = .022 -.052). Growth in self-control problems was modest, but significant, between ages 10 and 12, B = .28, p < .0001, whereas there was much greater growth, on average, between ages 12 and 14, B = 1.55, p < .0001. The severity of self-control problems at age 10 was negatively correlated with growth in self-control problems, both from ages 10 to 12 (r = -.46, p < .0001) and from ages 12 to 14 (r = -.44, p < .0001). Inter-individual variability in the rate of change was significantly greater between 12 and 14, Ψ !! (!"!!") = 5.30, than between 10 and 12, Ψ !! (!"!!") = .98, p < .0001.
Next, we fit a parallel LCM for child-reported poor self-control and harsh punishment that built upon the univariate LCMs. This model allowed for covariation among the level and rate of change factors for both constructs, as well as residual item covariances at each age to account for age-specific variability not captured by the growth factors. This model fit the data well, χ 2 (30) = 88.05, CFI = .99, RMSEA = 0.03 (90% CI = .022 -.037). As the final step before testing the hypothesized etiological model of BPD, we added caregiver-reported poor selfcontrol, harsh punishment, and negative emotionality from the first wave of data collection (spanning ages five to eight), as well as wave 1 poverty and race, as predictors of the self-control and harsh punishment LCM factors from 10 -14 2 . We also included age 11 negative emotionality as a predictor of change in poor self-control from ages 12 -14. In this model, we also regressed linear slopes for harsh punishment and self-control on the intercept factors for both constructs. This step ensured that estimates of change in self-control and harsh punishment from 10 -14 were independent of the initial level at age 10, aiding the interpretability of results linking initial levels of harsh punishment at age 10 with changes in self-control between 10 and 14 and vice versa (see also Seltzer et al., 2003) .
Level and Rate of Change in Adolescent BPD Features Predicted by Harsh Punishment, Negative Emotionality, and Poor Self-Control
To test the prospective effects of harsh punishment, negative emotionality, and poor selfcontrol on the level and rate of change in BPD symptoms in adolescence, we fit a structural equation model that combined the age 14-17 BPD second-order LCM and the parallel process age 10-14 LCM for harsh punishment and poor self-control, including the wave 1 predictors as above, as well as age 11 negative emotionality. The severity of BPD symptoms at age 14 and the change in BPD symptoms between ages 14 and 17 were regressed on age 10 -14 harsh punishment and self-control intercept and slope factors, as well as wave 1 harsh punishment, self-control, negative emotionality, poverty, and race. As above, age 10 -14 harsh punishment and self-control were regressed on wave 1 predictors. This model fit the data well, χ 2 (1242) = 2160.38, CFI = .98, RMSEA = 0.018 (90% CI = .017 -.019).
Direct predictors of BPD symptom severity at age 14. BPD symptoms at age 14 were significantly associated with the level of child-reported harsh punishment at age 10, as well as the rate of growth in harsh punishment between ages 10 and 14 (see Table 3 ). Both the level and rate of growth in poor self-control between ages 10 and 12 significantly predicted higher BPD symptom severity, whereas the rate of change in self-control between 12 and 14 was negatively associated with BPD symptoms. Finally, higher negative emotionality at age 11 was predictive of age 14 BPD symptoms. Altogether, these predictors accounted for 41.7% of the variance in age 14 borderline symptoms.
Predictors of changes in BPD symptoms between ages 14 and 17. Growth of childreported poor self-control between ages 12 and 14 was the only significant predictor of BPD symptoms change between ages 14 and 17 (Table 3) , accounting for 6.1% of the variance.
Developmental pathways to BPD symptom severity at age 14. As anticipated, the direct effects of harsh punishment, poor self-control, and negative emotionality on BPD symptom severity at age 14 partly reflected the influence of earlier developmental experiences.
To characterize pathways that predicted the level of BPD symptoms at age 14, we computed the indirect effects of developmentally antecedent variables on BPD severity via the significant direct predictors mentioned above (e.g., harsh punishment at age 10). Each indirect effect represents a single statistical test of a given prospective pathway, suggesting that the direct effect of a proximal predictor of BPD is mediated in part by earlier experiences. Given that the harsh punishment and poor self-control slope factors were regressed on initial levels of the same variable at age 10 primarily to unconfound initial severity and rate of change, indirect effects that included the within-construct intercept-slope path were not described here because they were not of substantive interest.
Consistent with our hypothesis, poor self-control at wave 1 significantly influenced age 14 BPD symptoms via its effect on harsh punishment at age 10 (Table 4) . That is, poor-self control at wave 1 predicted greater harsh punishment at age 10 (controlling for wave 1 harsh punishment), which in turn predicted greater BPD symptoms at age 14. We also found that the influence of wave 1 poor self-control on age 14 BPD symptoms was partially mediated by increases in harsh punishment between ages 10 and 14. Conversely, age 14 BPD symptom severity also reflected the prospective effects of harsh punishment on poor self-control. Childreported harsh punishment at age 10 predicted more rapid increases in poor self-control between ages 10 and 12, which predicted more severe age 14 BPD symptoms. Although caregiver-rated harsh punishment at wave 1 was not directly associated with poor self-control between ages 10 and 14, wave 1 harsh punishment indirectly influenced age 14 BPD symptoms via its influence on harsh punishment at age 10, which in turn predicted greater self-control problems and subsequent BPD symptoms. There was also a significant indirect effect of poor self-control at both wave 1 and age 10 on age 14 BPD symptoms via negative emotionality at age 11.
Developmental pathways to changes in BPD symptoms between ages 14 and 17.
There was a significant indirect effect of negative emotionality on BPD symptom change in adolescence via changes in poor self-control between ages 12 and 14. More specifically, negative emotionality at age 11 predicted slower growth of poor self-control between 12 and 14, which may reflect an asymptotic growth pattern such that those with high levels of negative emotionality by age 11 may already have greater problems with self-control. In turn, increasing problems with self-control between 12 and 14 predicted more rapid increases in BPD symptoms between 14 and 17.
Comparison of findings with caregiver-reported poor self-control and harsh punishment between ages 10 and 14. As mentioned above, ratings of poor self-control, harsh punishment, and negative emotionality were only provided by caregivers at the first wave of data collection, whereas BPD symptom ratings were only obtained from girls, not their caregivers, between ages 14 and 17. However, between ages 10 and 14, both caregivers and children provided ratings of harsh punishment and poor self-control. To explore whether our results were sensitive to the source of information, we ran the same structural model described above substituting LCMs of caregiver-reported self-control and harsh punishment as predictors of BPD symptoms in adolescence. Model fit was verified for each component of the structural model 3 .
As above, a linear LCM best fit the trajectory of caregiver-reported harsh punishment, whereas a piecewise LCM with separate slopes for ages 10-12 and 12-14 characterized poor self-control.
The full structural model incorporating caregiver-reported harsh punishment and poor self-control as predictors of BPD symptoms fit the data well, χ 2 (1242) = 2288.13, CFI = .97, RMSEA = 0.019 (90% CI = .018 -.021). Consistent with the child-report analysis, poor selfcontrol at age 10 and increasing problems with self-control between ages 10 and 12 significantly predicted BPD symptoms at age 14, although the magnitude of these effects was somewhat smaller (see online supplement Table S1 ). Unlike the child-report results, caregiver-reported 3 Model fit statistics for parent-reported submodels are available from the corresponding author.
changes in self-control problems between ages 12 and 14 were not predictive of change in BPD symptoms between 14 and 17. Interestingly, caregiver-reported harsh punishment between ages 10 and 14 was not associated with BPD symptoms at age 14. In addition, in the caregiver model, minority race was associated with more severe age 14 BPD symptoms, as well as more rapid growth in BPD symptoms from 14-17.
Discussion
Although harsh parenting practices and impulsive and emotionally reactive child temperament have previously been linked with BPD symptoms (Belsky et al., 2012; Johnson et al., 2006; Zelkowitz et al., 2001) , this is one of the first prospective studies to characterize how the interplay between these processes in childhood influences the development of BPD symptoms in adolescence. Consistent with the biosocial developmental model of BPD ), we found that harsh punishment, poor self-control, and negative emotionality were predictive of BPD symptoms at age 14. Only worsening self-control between ages 12 and 14, however, predicted growth in BPD symptoms between ages 14-17. Furthermore, we found that the effects of poor self-control and harsh punishment on each other between ages 5 and 14 contributed to BPD symptoms in adolescence. More specifically, early poor self-control (ages 5 -8) predicted greater harsh punishment at age 10 and increasing harsh punishment between ages 10 and 14. Conversely, early harsh punishment predicted poorer self-control between ages 10 and 12. Crucially, the effects of harsh punishment and poor self-control on BPD symptoms were partly mediated by their earlier reciprocal effects on each other. Contrary to our hypothesis, however, we did not observe significant bidirectional prospective relationships between negative emotionality and harsh punishment or poor self-control.
Our results are consistent with a larger literature on bidirectional parent-child influences on externalizing behavior (Scaramella, Conger, Spoth, & Simons, 2002) and how escalating, coercive parent-child conflict leads to conduct problems and emotion dysregulation (Patterson et al., 1989; Snyder, Schrepferman, & Peter, 1997) . Indeed, negative escalation and lower cohesiveness during caregiver-child conflict discussion tasks have been linked with BPD symptom severity and self-harm (Crowell et al., 2008) in adolescence. Our findings also support the idea that BPD is most likely to emerge in an individual with a vulnerable temperament (poor self-control and high negative emotionality) who experiences environmental adversity such as harsh parenting (Carlson, Egeland, & Sroufe, 2009 ). Although our study cannot speak directly to the quality of parent-child interactions, it does point to a troubling feedback loop between harsh punishment and self-control that unfolds over childhood and early adolescence that portends BPD symptoms in teen girls. Children who react to parental requests with intense negative emotions or defiance are more likely to elicit negative emotions and demands for compliance in the parent (Braungart-Rieker, Garwood, & Stifter, 1997).
Conversely, harsh punishment prospectively predicts increased disruptive behaviors and noncompliance (Hipwell et al., 2008) , and parental displays of negative emotion are associated with poorer peer relationships (Carson & Parke, 1996) .
A key proposal of the biosocial theory of BPD Crowell et al., 2009 ) is that emotion dysregulation in BPD is the product of parent-child transactions characterized by emotionally reactive outbursts by the child (reflecting emotional reactivity and poor self-control, heritable dimensions of temperament) that meet with harsh, invalidating parental responses intended to punish such outbursts. These ideas draw on the broader literature on coercive parent-child cycles, especially the model articulated by Scaramella and Leve (2004) 4 . Most pertinent to our study, the coercion model proposes that 1) children who are temperamentally prone to emotional arousal and impulsive behaviors may evoke harsh parenting responses; 2) children with such temperaments may also struggle to develop self-control because of the potency of their reactions; 3) parenting strategies that do not complement the child's reactivity may further exacerbate self-control problems; 4) children who struggle to develop selfcontrol and emotion regulation may evoke further harsh parenting; and 5) self-regulatory problems that develop from ineffective parent-child interactions are likely to generalize to interpersonal problems with peers.
Although our study addressed only a subset of these ideas, the results are consistent with the coercion model in a number of ways. First, poor self-control in childhood (e.g., struggling to compromise with parents or teachers over a disagreement) predicted subsequent increases in harsh punishment (e.g., spanking), suggesting an evocative effect of child characteristics on parenting. Second, the severity of child-reported harsh punishment at age 10 predicted increases in self-control problems between ages 10 and 12, consistent with an exacerbation of self-control problems due to ineffective parenting strategies. Third, poor self-control in childhood was associated with greater negative emotionality at age 11 (controlling for earlier negative emotionality), suggesting that poor self-control may exacerbate emotional problems that undermine the development of emotion regulation. Fourth, and somewhat more speculatively, the prospective link from harsh punishment to poor self-control to adolescent BPD symptoms may reflect in part the generalization of ineffective parent-child interactions to other relationships, including peers. Interpersonal dysfunction is a central aspect of BPD, defined by unstable and intense relationships and difficulty enacting appropriate social responses depending on the context (e.g., expectations of exclusivity are more relevant to romance than to friendship; Hill et al., 2008) . Although negative emotionality was predictive of BPD symptoms, we did not find that children with greater negative emotionality were significantly more likely to experience harsh punishment. Neither did we observe that harsh punishment predicted subsequent increases in negative emotionality.
We were interested to find that poor self-control was a potent predictor of BPD symptoms in adolescence and was the only predictor of changes in BPD symptoms between ages 14 and 17. This is consistent with the emphasis on impulsivity and emotion dysregulation as potential predisposing vulnerabilities or precursors of BPD in both theoretical ) and empirical (Stepp et al., 2010) accounts. Indeed, our selection of the SSRS self-control subscale to measure poor self-control may have been particularly sensitive to BPD symptoms because many items tap into failures of inhibitory control in emotionally arousing interpersonal situations. Thus, rather than informing an understanding of general failures of self-control, our results may speak more to negative urgency, a facet of impulsivity defined by behaving rashly when upset that is particularly characteristic of BPD (Peters, Upton, & Baer, 2013) . Indeed, although poor self-control has been linked with impulsive behaviors such as self-injury and problematic drinking (MacKillop, Mattson, Anderson Mackillop, Castelda, & Donovick, 2007) , in a recent study, negative urgency was the only facet of impulsivity that mediated the relationships between self-control and self-injury, eating problems, and problematic alcohol use (Dir, Karyadi, & Cyders, 2013) . Our findings suggest that future developmental studies may wish to focus on understanding how negative urgency plays a role in the expression of BPD symptoms such as self-injury.
The magnitude and developmental timing of the prospective effects of self-control on BPD symptoms in adolescence also have clinical implications. The only significant predictor of the longitudinal course of BPD symptoms in adolescence (ages 14-17) was the growth of childreported self-control problems between ages 12 and 14. Moreover, our analyses revealed that there was substantially greater growth in self-control problems, on average, between 12 and 14 than ages 10 and 12, consistent with prior research findings that sensation seeking and risktaking behaviors increase substantially in adolescence, which may be linked to pubertal timing (Romer, Duckworth, Sznitman, & Park, 2010; Steinberg et al., 2008) . Our findings suggest that rapid increases in self-control problems in early adolescence may be an important precursor of BPD-related pathology in adolescence. This is also consistent with a prior report from the PGS in which we found that growth in attention deficit hyperactivity disorder and oppositional defiant disorder symptoms between ages 8 and 13 predicted greater BPD symptoms at age 14 (Stepp et al., 2012) , as well as another report linking disruptive behavior disorders with PDs in adolescence (Helgeland, Kjelsberg, & Torgersen, 2005 ). Yet our findings extend beyond previous reports by identifying a specific transdiagnostic dimension, poor self-control, that is tightly linked with the development of BPD pathology and that aligns with theoretical accounts ).
Our study also compared whether the prediction of borderline symptoms by harsh punishment and poor self-control differed between caregiver and child respondents. We found reasonable agreement between caregivers and children that poor self-control between ages 10 and 14 predicted greater BPD symptoms at age 14. Only girls, not caregivers, however, reported a prospective link between harsh punishment and BPD. This finding suggests at least two nonexclusive possibilities. First, girls' subjective experience of parenting quality may be more closely associated with BPD symptoms than overt harsh parenting behaviors (e.g., coercive discipline). Indeed, individuals with BPD are often highly sensitive to perceived rejection and prone to assign high salience to social threat cues (Berenson et al., 2009 ). Thus, girls who tend to experience their caregivers as harsh or invalidating because of a bias toward perceived rejection may internalize negative representations of others and may also be at greater risk for BPD symptoms. Alternatively, caregivers may have been more likely to minimize their reports of harsh parenting due to a social desirability bias or because they view their disciplinary efforts as adaptive, not coercive. Our study was not designed to tease apart these alternatives, but we hope that future research will elucidate the relevance of self-versus other-reported negative parenting in the etiology of BPD.
In a previous report on this sample , we characterized the reciprocal influences of harsh parenting and BPD symptoms in girls 14-17, finding that there was a moderate association in the rates of change over time in parenting and BPD symptoms. We also found that year-to-year fluctuations of BPD were related to subsequent changes in parenting.
This report extends upon these findings in three important ways: 1) this study focused specifically on poor self-control as a key construct that predicts the development of BPD; 2) we characterized how reciprocal influences of poor self-control and harsh punishment in childhood prospectively predict BPD symptoms in adolescence; and 3) we developed a robust measurement model of BPD symptoms in adolescence that is more likely to be sensitive to developmental changes.
A strength of the prospective developmental design of our study was that it was not subject to retrospective biases that have limited the generalizability of prior reports in adults (Zanarini et al., 1997) . The annual assessments of girls between ages 5 and 17 also provided rich longitudinal data that allowed us to characterize how reciprocal influences between harsh punishment and poor self-control influence BPD symptoms in adolescent girls. Another strength of our study was the large demographically representative community sample, which permitted us to test rich developmental structural equation models and to identify effects that are more likely to generalize to the general population than clinical or treatment-seeking samples. Lastly,
by leveraging a measurement model of BPD that exhibited strict measurement invariance over adolescence, rather than relying on summed symptom scores, we are confident that our primary measure of BPD represented the same underlying latent construct across adolescence.
This study also had some limitations that constrain the interpretation of our findings. First and foremost, girls were assessed annually by trained interviewers, yet the coercive parent-child transactions that may have the greatest effect on the development of BPD unfold on a much faster timescale, likely minutes or hours (Crowell et al., 2008) . Thus, the reciprocal effects of harsh punishment and poor self-control identified in our research probably reflect the aggregation of many such transactions that occur consistently over childhood. Nevertheless, although behavioral observations of parent-child dynamics in BPD have yielded important insights , there is value in knowing the long-term effects of such transactions across development. Second, BPD symptoms were first assessed at age 14, opening the possibility that some of the prospective effects reported (e.g., poor self-control at age 10 predicting BPD symptoms at age 14) may partly reflect co-occurring contemporaneous problems, rather than true precursors of BPD. Likewise, although we observed a significant prospective effect of negative emotionality on BPD symptoms in adolescence, elevated negative emotionality, particularly affective instability, is a defining characteristic of the BPD construct (Kendler, Myers, & Reichborn-Kjennerud, 2011) . Thus, the finding that negative emotionality predicts BPD symptoms should be interpreted with caution because of potential criterion contamination and because there may be a nonspecific relationship between neuroticism and psychopathology (Lahey, 2009 ). Finally, although BPD symptoms are more common in women in clinical samples, the prevalence of BPD in community samples is approximately equal in men and women (Lenzenweger et al., 2007) . Thus, because our sample did not include males, our findings only pertain to the developmental trajectories of girls. Future developmental research on BPD symptoms in both sexes may reveal interesting differences in the expression and longitudinal course of this disorder.
Altogether, our findings corroborate a key assertion of the biosocial developmental theory , namely that poor self-control in the child and negative parenting strategies contribute to the development of BPD symptoms via reciprocal effects on each other.
In addition to their indirect effects on BPD via reciprocal influences, the direct effects of harsh punishment and poor self-control in childhood on the severity of BPD symptoms in adolescence were substantial. This underscores the need to address both child and parental contributions to dysfunctional transactions in order to stem the development of emotion dysregulation and interpersonal dysfunction characteristic of BPD (also see Crowell et al., 2014) . Indeed, interventions for children with conduct problems that incorporate parents and teachers have been successful in reducing disruptive behaviors (e.g., Webster-Stratton, Reid, & Hammond, 2004 ).
Extending such results, our findings suggest the need to monitor and potentially address selfcontrol problems in early adolescence, as these were most clearly linked to the longitudinal course of BPD symptoms between ages 14 and 17. Intervention development for adolescents with BPD symptoms may be informed by programs developed for adolescent conduct problems (Dodge & Pettit, 2003) or by extending treatments for adults with BPD (Miller, Rathus, & Linehan, 2006) . Although greater negative emotionality predicted the severity of BPD symptoms at age 14, this effect was much weaker than the effects of poor self-control and harsh punishment, suggesting that negative emotionality plays a smaller role in the development of BPD. Future research is needed to test other key assertions of the biosocial model, such as the idea that emotion dysregulation precedes clinically impairing BPD symptoms and influences the development of interpersonal problems that exacerbate BPD pathology. In addition, our study focused solely on harsh punishment, and additional caregiver factors, such as neglect, should be pursued in prospective studies of BPD (Johnson et al., 2006 Note. Wave 1 variables were rated by caregivers. Variables between ages 10 and 17 were rates by girls. BPD symptom factor scores were derived from the strict invariance confirmatory factor analysis described in the body of the manuscript. IPDE--S BPD symptom totals represent the sum of the 9 IPDE--S items included in reported analyses (range 0-9). Note. Parameter estimates reflect the product of the standardized effects of one or more predictors (Indirect Pathway) on BPD symptomatology (BPD Outcome) via a direct predictor of BPD, as indicated by the arrows. Wave 1 refers to the first wave of data collection, which occurred between ages 5 and 8, depending on the cohort.
Poor SelfControl
Negative Emotionality Rectangles denote observed variables, whereas ellipses denote latent variables derived from latent curve models. Paths depicting two of the indirect effects of harsh punishment and poor self-control on BPD symptoms via reciprocal influences on each other are included for illustration. For a summary of all structural relationships, see Table 1 . 
